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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to a system for trans- 
mitting a voice simultaneously with image data and 
more particularly to a voice/image simultaneous com- 
munication apparatus which performs communication 
by converting a voice into digital data. 

As a technique of transmitting a plurality of pieces 
of information by using the telephone line, a technique 
of transmitting a voice simultaneously with other infor- 
mation signals by securing less deterioration in voice 
quality is introduced in JP-B 55-28616. 

In this prior art, information signals are transmitted 
within a central band portion having a flat characteristic 
in a telephone transmission band of from O.SkHz to 
3.4kH2 and therefore, the quality of information signals 
can be maintained and in addition low frequency com- 
ponents and high frequency components of a voice can 
serve to lessen deterioration in voice quality. 

However, in an application to. for example, facsimile 
wherein a modulation signal having a modulation band 
which occupies most of the transmission band of tele- 
phone line is transmitted as an infomriation signal, the 
frequency-multiplexed simultaneous transmission of a 
voice signal and an information signal as in the afore- 
mentioned prior art is difficult to achieve. 

SUMMARY OF THE INVENTION 

The. present invention intends to solve the above 
prior art problems and it is an object of the Invention to 
provide a voice/image simultaneous communication ap- 
paratus which can transmit an Information signal such 
as a facsimile and a voice signal simultaneously. 

The above object can be accomplished by a voice/ 
image simultaneous communication apparatus as set 
out in the claims. Such an apparatus comprises image 
input means, image coder means, Image decoder 
means, image output means, voice Input/output means, 
voice coder means, voice decoder means, data synthe- 
sizer means, data separator means, data modem 
means, circuit connecting means and system controller 
means. 

Image data read by the Image Input means Is com- 
pressively coded by the Image coder means and input- 
ted to the data synthesizer means. An analog voice sig- 
nal inputted through the voice input/output means is 
compresslvely coded by the voice coder means and ap- 
plied to the data synthesizer means. The data synthe- 
sizer means synthesizes image coded data and voice 
coded data through a predetermined method and deliv- 
ers resulting data to the data modem means. The data 
modem means modulates the synthesized coded data 
into an analog signal and transmits it to a telephone line 
through the circuit connecting means. 

On the other hand, a signal received from the tele- 



phone line is applied to the data modem means through 
the circuit connecting means and demodulated into cod- 
ed data. Demodulated coded data is applied to the data 
separator means so as to be separated into image cod- 

5 ed data and voice coded data, of which the image coded 
data is delivered to the image decoder means and the 
voice coded data is delivered to the voice decoder 
means. The image decoder means decodes com- 
pressed image coded data into image data and delivers 

10 It to the image output means. The voice decoder means 
decodes voice coded data into an analog voice signal 
and delivers it to the voice input/output means. 

Talking detecting means detects whether the voice 
input/output means and the like are in operation and de- 

15 livers a detection signal to the system controller means. 
When receiving a detection signal indicative of an end 
of operation, the system controller means checks 
whether image data is in transmission and if the image 
data is In transmission, it controls the circuit connecting 

20 means such that the circuit will not be disconnected. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing the construction 
25 of a voice/facsimile simultaneous communication appa- 
ratus according to a first embodiment of the invention. 

Fig. 2 is a block diagram showing the construction 
of a system controller in Fig. 1 . 

Fig. 3 is a diagram showing the external construc- 
30 tion of an operation panel in Fig. 1. 

Fig. 4 is a block diagram showing the construction 
of a data synthesizer in Fig. 1 . 

Fig. 5 is a block diagram showing the construction 
of a data separator in Fig. 1 . 
35 Fig. 6 is a diagram for explaining the structure of 
transmission/reception data in the present invention. 

Fig. 7 Is a block diagram showing the construction 
of a modem in Fig. 1 . 

Fig. 8 is a diagram for explaining the format of sig- 
40 nals appearing during voice/facsimile simultaneous 
communication in Fig. 1 . 

Fig;- 9 is a diagram for explaining the operation of 
voice/facsimile simultaneous communication in Fig. 1. 
Fig. 10 is a block diagram showing the construction 
45 of a voice/image simultaneous communication trans- 
ceiver according to a second embodiment of the present 
invention. 

Fig. 11 is a perspective view showing the external 
appearance of the voice/image simultaneous communi- 
50 cation transceiver of Fig. 1 0. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

55 As a first embodiment of a voice/image simultane- 
ous communication apparatus according to the present 
invention, a voice/facsimile simultaneous communica- 
tion apparatus will be described hereunder. The voice/ 
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facsimile simultaneous communication apparatus of the 
present embodiment can perform full duplex communi- 
cation of an image of facsimile through one analog tel- 
ephone line while permitting talking and in addition can 
ensure normal communication with even a communica- 
tion partner using a facsimile apparatus pursuant to the 
G3 standards of CCITT recommendation or an ordinary 
telephone set. 

Fig. 1 is a block diagram showing the construction 
of the first embodiment of the voice/facsimile simultane- 
ous communication apparatus according to the present 
invention. In Fig. 1, reference numeral Idesignates a 
system controller, 2 an operation panel, 3 an image 
reader, 4 an image recorder, 5 an image coder, 6 an im- 
age decoder, 7 a data synthesizer, 8 a data separator, 
9 a modem. 10 a 2-!ine/4-line converter, 11 an off-hook 
detector, 12 a response message generator, 13 a call 
signal detector. 14 a telephone line, 15 a telephone set, 
16 a voice coder, 17 a voice decoder, 18 a 2-line/4-Iine 
converter, 19 a current source. 20 a switch, and 21 a 
switch Firstly, individual units will be described in great- 
er detail. 

The system controller 1 of Fig. 1 includes as shown 
in Fig. 2 a CPU 110, an interface 120. a ROM 130, a 
RAM 140 and a bus 150. The CPU 110 is operated by 
software stored in the ROM 130 to control individual 
units of the voice/facsimile simultaneous communica- 
tion apparatus according to the present embodiment 
through the interface 120 or bus 150. 

The operation panel 2 of Fig. 1 has as shown in Fig. 
3 a transmission button 210, a reception button 220, a 
voice/FAX simultaneous mode button 230 and a simul- 
taneity impermissible LED 240 and these buttons are 
connected to the system controller 1 . 

The image reader 3 of Fig. 1 responds to a com- 
mand from the system controller 1 to read a transmitting 
manuscript and converts read image data into a binary 
signal which in turn is delivered to the Image coder 5 of 
Fig. 1. 

The image recorder 4 of Fig. 1 records binary Image 
.data delivered out of the image decoder 6 of Fig. 1 on 
a recording paper 

The image coder 5 of Fig. i codes the binary image 
data delivered out of the image reader 3 in accordance 
with the G3 standards of CCITT recommendation and 
delivers it to the data synthesizer 7. 

The image decoder 6 decodes image coded data 
delivered out of the data separator 8 into binary image 
data and delivers it to the image recorder 4. The decod- 
ing scheme is the same as that of a transmission part- 
ner. 

An image storage may be interposed between the 
image decoder 6 and the image recorder 4 so that image 
data decoded by the image decoder 6 may be once 
stored and the stored image data may be delivered to 
the image recorder 4. 

The data synthesizer 7 of Fig. 1 synthesizes two 
pieces of coded data delivered out of the image coder 



5 and voice coder 16 and delivers synthesized data to 
the modem. A method of data synthesis will be de- 
scribed in detail with reference to Fig. 4. 

Fig. 4 is a block diagram showing the construction 

5 of the data synthesizer 7 and depicts switches 71 , 72. 
73, 74 and 75, buffers 76, 77, 78 and 79 and a controller 
70. The controller 70 is operated by a command of the 
system controller 1 to control switching of the respective 
switches and read/write of coded data of FAX and coded 

10 data of voice to and from the respective buffers and syn- 
thesize the data pieces on time division base. Fig. 4 
shows the operation when the data transmission speeds 
are 9600bps and 4800bps for coded data of FAX and 
coded data of voice, respectively, and the data trans- 

is mission speed is 14400bps for synthesized data. 

The controller 70 first transfers the switch 71 to the 
buffer 76 and so 9600 bits of coded data of facsimile 
inputted at the 9600bps data transmission speed are 
written into the buffer 76 and after completion of write 

20 into the buffer 76. the controller transfers the switch 71 
to the buffer 77, so that 9600 bits of coded data of fac- 
simile are now written into the buffer 77. Subsequently, 
the above operations are repeated alternately. 

Concurrently with the above operations, the control- 
's ler 70 transfers the switch 72 to the buffer 78 and so 
4800 bits of coded data of voice inputted at the 4800bps 
data transmission speed are written into the buffer 78 
and after completion of write into the buffer 78, the con- 
troller transfers the switch 72 to the buffer 79, so that 

30 4800 bits of coded data of voice are now written into the 
buffer 79. Subsequently, the above operations are re- 
peated alternately. 

When write of 9600 bits of coded data of facsimile 
into the buffer 76 is now completed, the controller 70 

35 transfers the switch 73 to the buffer 76 and the switch 
75 to the switch 73 and so 9600 bits of coded data of 
facsimile stored in the buffer 76 are read at the 
14400bsp data transmission speed. As the data pieces 
in the buffer 76 are all read out, the controller now trans- 

40 ters the switch 75 to the switch 74 and the switch 74 to 
the buffer 78, so that 4800 bits of coded data of voice 
stored ip the buffer 78 are read out at the 1 4400bps data 
transmission speed. 

As the data pieces in the buffer 78 are all read out, 

45 the switch 75 is again transferred to the switch 73 and 
the switch 73 is transferred to the buffer 77, so that 9600 
bits of coded data of facsimile written in the buffer 77 
are read at the 1 4400bps data transmission speed. Up- 
on completion of read-out of all of the data pieces In the 

50 buffer 77, the switch 75 is again transferred to the switch 
74 and the switch 74 is transferred to the buffer 79 and 
so 4800 bits of coded data of voice written in the buffer 
79 are read at the 1 4400bps data transmission speed. 
Upon completion of read-out of all of the data pieces 

55 in the buffer 79. the switch 75 is again transferred to the 
switch 73 and the switch 73 is transferred to the buffer 
76. so that 9600 bits of coded data of facsimile written 
in the buffer 76 are read at the 1 4400bps data transmis- 
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sion speed. Subsequently, the above operation is re- 
peated in a similar nnanner until the system controller 1 
delivers an end command. 

The data synthesizer 7 also has a facsimile mode 
wherein responsive to a command of the system con- 
troller 1 , the switch 71 is transferred to the buffer 76, the 
switch 73 to the buffer 76 and the switch 75 to the switch 
73 in order that inputted coded data of FAX is passed 
through the buffer 76 to the switch 75 and is delivered 
as it is from the switch 75. This facsimile mode is used 
when ordinary facsimile communication Is carried out. 

The data separator 8 of Fig. 1 separates coded data 
demodulated by the modem 9 into Image coded data 
and voice coded data and delivers the image coded data 
to the image decoder 6 and the voice coded data to the 
voice decoder 17. A method for separation of data will 
now be detailed with reference to Fig. 5. 

Fig. 5 is a block diagram showing the construction 
of the data separator 8 and depicts switches 81 . 82, 83. 
84 and 85, buffers 86. 87. 88 and 89 and a controller 80. 
The controller 80 is operated by a command of the sys- 
tem controller 1 to control switching of the respective 
switches In order to separate coded data synthesized 
on time division base into coded data of FAX and coded 
data of voice. In Fig. 5. an operation is shown in which 
coded data of 14400bps synthesized on time division 
base is received, and coded data of FAX is delivered at 
a data transmission speed of 9600bps and coded data 
of voice Is delivered at a data transmission speed of 
4800bps. 

The controller 80 first transfers the switch 85 to the 
switch 83 and the switch 83 to the buffer 86 and so 9600 
bits of coded data of FAX inputted at the 1 4400bps data 
transmission speed are written into the buffer 86. After 
completion of write into the buffer 86. the controller 
transfers the switch 85 to the switch 84 and the switch 
84 to the buffer 88, so that 4800 bits of coded data of 
voice inputted at the 1 4400bps data transmission speed 
are written into the buffer 88. 

Upon completion of write into the buffer 88. the 
switch 85 is transferred to the switch 83 and the switch 
83 is transferred to the buffer 87, so that 9600 bits of 
coded data of FAX inputted at the 1 4400bps data trans- 
mission speed are written into the buffer 87. Upon com- 
pletion of write into the buffer 87, the switch 85 is trans- 
ferred to the switch 84 and the switch 84 is transierred 
to the switch 89 and so 4800 bits of coded data of voice 
inputted at the 14400bps data transmission speed are 
written into the buffer 89. After completion of write into 
the buffer 89, write into the buffer 86 is again started and 
subsequently a similar operation is repeated. 

Concurrently with this operation, the controller 80 
commands data read from one of the buffers 86, 87, 88 
and 89 which has completed data write. For example, 
as write of 9600 bits of coded data of facsimile into the 
buffer 86 is completed, the switch 81 is transferred to 
the buffer 86 and so the 9600 bits of coded data of fac- 
simile are read at the 9600bps data transmission speed. 



Upon completion of read, the switch 81 Is transferred to 
the buffer 87 to read coded data of facsimile. Subse- 
quently, similar operations are repeated alternately. 
On the other hand, when write of 4800 bits of coded 

5 data of voice into the buffer 88 is completed, the switch 
82 is transferred to the buffer 88 and so 4800 bits of 
coded data of voice are read at the 4800bps data trans- 
mission speed. Upon completion of read, the switch 82 
is transferred to the buffer 89 to read coded data of 

10 voice. Subsequently, similar operations are repeated al- 
ternately. 

The data separator 8 also has a facsimile mode 
wherein responsive to a command of the system con- 
troller 1. the switch 85 is transferred to the switch 83, 

15 the switch 83 to the buffer 86 and the switch 81 to the 
buffer 86 in order that received coded data is passed 
through the buffer 86 to the switch 81 and is delivered 
as it is from the switch 81 . This mode is used when or- 
dinary facsimile communication is carried out. 

20 An image storage may be interposed between the 
data separator 8 and the image decoder 6 so that image 
coded data delivered out of the data separator 8 may 
be stored and the stored image coded data is delivered 
to the Image decoder 6. 

25 When any facsimile is not transmitted, that is, when 
any coded data of facsimile is not received from the im- 
age coder 5, dummy read Is carried out by using the 
contents of the buffer as dummy data. 

In the present embodiment, coded data of facsimile 

30 and coded data of voice are synchronized on time divi- 
sion base so as to be synthesized with each other or 
separated from each other but alternatively each coded 
data may be added with a flag Indicating which data this 
data is. 

35 The data synthesizer 7 and the data separator 8 are 
described on the assumption that the coded data of fac- 
simile is transmitted at a speed of 9600bps and the cod- 
ed data of voice is transmitted at a speed of 4800bps 
but the data transmission speeds may be of different val- 

40 ues. In the present embodiment, as shown in Fig. 6, the 
transmission speed of facsimile data changes with the 
data transmission speed of the modem 9 and the trans- 
mission speed of voice data is fixed to 4800bps. The 
system controller 1 controls the data synthesizer 7 and 

45 data separator 8 such that, as shown In Fig. 6, the fac- 
simile data transmission speed is 9600bps when the da- 
ta transmission speed of the modem 9 Is 14400bps, is 
7200bps when 1 2000bps, Is 4800bps when 9600bps, is 
2400bps when 7200bps, and only coded data of voice 

so Is available when 4800bps. 

The modem 9 of Fig. 1 is constructed as shown In 
Fig. 7. In the Figure, reference numeral 921 designates 
a V.32bis modem unit, 922 a V.32 modem unit, 923 a V. 
17 modem unit, 924 a V.29 modem unit. 925 a V.27ter 

55 modem unit, 926 a V.21 modem unit, 927 a tone signal 
generator, 928 atone signal detector and 929 a control- 
ler. The V.32bis. V.32. V.17, V.29, V.27ter and V21 are 
names of the standards concerning modem schemes of 
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CCITT recommendation. 

In Fig. 7. the controller 929 communicates with the 
system controller 1 to perform input/output ot control da- 
ta for changing over the modem schemes of V.32bis, V. 
32, V.I 7. V.29. V.27ter and V.21 of CCITT recommen- s 
dation. These modem schemes use a data transmission 
speed of any one of 14400bps, 12000bps, 9600bps, 
7200bps. 4a00bps. 2400bps and 300bps and in partic- 
ular, the full duplex operation is permitted for V.32 and 
V.32bis. In simultaneous communication carried out 
with the voice/facsimile simultaneous communication 
apparatus of the present embodiment, the modem 
schemes of V32bis and V.32 are used to ensure simul- 
taneous communication as shown in Fig. 8. 

In Fig. 8, when a transmission signal composed of 
FAX data and voice data time-division multiplexed by 
the data synthesizer 7 is transmitted from a calling party 
to a called party, a receiving signal of similar format from 
the called party is concurrently received. The tone signal 
generator 927 can generate a tone signal of a desired 
frequency and in particular, can generate a CNG signal 
(an intermittent sound of 1100Hz) of facsimile under the 
control of the system controller 1 . The tone signal de- 
tector 928 can detect a frequency designated by the sys- 
tem controller 1 through the controller 929. When de- 
tecting the frequency, the tone signal detector informs 
the system controller 1 of that detection through the con- 
troller 929 and therefore the CNG signal and a busy 
sound (an intermittent sound of 400Hz) can be detected 
under the control of the system controller 1 . 

The 2-line/4-line converter 10 of Fig. 1 outputs a 
modulation signal, delivered out of the modem 9, to the 
telephone line 1 4 through the switch 20 or a modulation 
signal, received from the telephone line 14, to the mo- 
dem 9. 

The response message generator 12 of Fig. 1 is 
constructed of a ROM and an IC dedicated to voice re- 
production and it responds to a command of the system 
controller 1 to reproduce a voice which in turn Is deliv- 
ered to the telephone line 1 4 through the switch 20. This 
.voice message is a response message having the con- 
tents which reads "I am out just now. Please call me lat- 
er. If you send facsimile, please push the transmission 
button after a beep." 

The off-hook detector 1 1 of Fig. 1 detects on-hook/ 
off-hook of the telephone set .1 5 and Informs the system 
controller 1 of a detection result. 

The call signal detector 13 of Fig. 1 monitors a call 
signal on the telephone line 14 and when detecting a 
call signal, informs the system controller 1 of that detec- 
tion of the call signal. 

The voice coder 1 6 of Fig. 1 A/D converts an analog 
voice signal, delivered out of the 2-line/4-line converter 
18. into digital data and thereafter codes the digital data 
to provide coded data of voice which in turn is delivered 
to the data synthesizer 7. Used as a voice coding 
scheme in the present embodiment is an ADPCM 
scheme in which the sampling frequency is 2400Hz and 



the quantizing bit number is 2 bits. Accordingly, the data 
transmission speed of voice coded data is 4800bps. 
Other voice coding schemes such as PCM and DPCM 
may suffice and it is not always necessary that the trans- 
mission speed of voice coded data be 4800bps. 

The voice decoder 1 7 of Fig. 1 decodes voice coded 
data inputted from the data separator 8 at the 4800bps 
data transmission speed by using the same ADPCM 
scheme as that used for coding to provide a converted 
analog voice signal which in turn is delivered to the 
2-line/4-line converter 18. 

When the switch 21 is transferred to the 2-line/4-line 
converter 18, the 2-line/4-line converter 18 of Fig. 1 out- 
puts, through the switch 21 , a voice signal delivered out 
of the voice decoder 17 to the telephone set 15 or out- 
puts a voice signal inputted from the telephone set 15 
through the switch 21 to the voice coder 16. 

The current source 1 9 of Fig. 1 is adapted to supply 
a current to the telephone set 15 through the same sig- 
nal path as that for the aforementioned voice signal 
when the switch 21 is transferred to the 2-line/4-line con- 
verter 1 8. thereby permitting the telephone set 1 5 to op- 
erate normally even when the telephone set 1 5 is con- 
nected to the 2-line/4-line converter 18. 

The switch 21 of Fig. 1 switches over to determine 
whether or not voice/facsimile simultaneous communi- 
cation is carried out and it is initially connected to the 
telephone line 14. 

The operation carried out when one voice/facsimile 
simultaneous communication apparatus of the present 
embodiment communicates with another apparatus of 
the present embodiment will now be described with ref- 
erence to Fig, 9. It is assumed herein that a party which 
depresses the voice/FAX simultaneous mode button 
230 of operation panel 2 earlier is called a master party 
and the communication partner is called a slave party. 

Referring now to Fig. 9, the master party depresses 
the voice/FAX simultaneous mode button 230 of opera- 
tion panel 2 under a state of circuit connection to trans- 
mit an identification signal of a tone signal of 800Hz. This 
identification signal is of the same structure as that of a 
CNG signal of the facsimile standards of CCITT recom- 
mendation with the only exception that the frequency is 
800Hz. The slave party detecting the identification sig- 
nal returns a OlS signal (indicative of functional informa- 
tion possessed by a signal using V.21 channel 2 of 
CCITT recommendation) as in ordinary facsimile. The 
master party receiving the DIS signal retu ms a DCS sig- 
nal (indicative of functional information selected by the 
signal using V.21 channel 2 of CCITT recommendation). 

This functional information indicates, in ordinary 
facsimile, a corresponding data transmission speed, a 
coding scheme and resolution and even in the voice/ 
facsimile simultaneous communication apparatus of the 
present embodiment, it has the same structure as that 
employed in the ordinary facsimile to communicate that 
the voice/facsimile simultaneous communication appa- 
ratus is now in use, the modem scheme of V.32bis or V. 
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32 of CCITT recommendation is used as the modem 
scheme, the voice coding scheme is the ADPC scheme 
in which the sampling frequency is 2400Hz and the 
quantizing bit number is 2 bits and the image coding 
scheme of facsimile is the MH coding scheme. 

In that case, it is not necessary for the slave party 
to depress the voice/FAX simultaneous button 230 and 
the system controller 1 of the slave party recognizes in 
this procedure that the communication mode is the 
voice/facsimile simultaneous communication mode. If 
the slave party standing for a communication partner is 
not of the voice/facsimile simultaneous communication 
apparatus, there is no response to the identification sig- 
nal and therefore the system controller 1 of the master 
party can recognize that the communication partner is 
not of the voice/facsimile simultaneous communication 
apparatus. 

After the communication function is determined on 
the basis of these procedure signals, the master party 
starts training sequence. In the training sequence 
adapted to perform, for example, equalization of circuit 
distortion in the modem 9 and to change the data trans- 
mission speed of the modem 9 in accordance with the 
condition of telephone line , fixed patterns in predeter- 
mined sequence of the data transmission speed of mo- 
dem scheme which begins with a higher one are trans- 
mitted to check errors. If many data errors are found, 
the data transmission speed is slowed down and then 
the training is restarted. 

In other words, if many data errors are found in the 
training at the 14400bps transmission speed, the com- 
munication speed is slowed down to 12000bps. If many 
errors are found even at 12000bps, the training is car- 
ried out at the 9600bps transmission speed of the mo- 
dem scheme of the V.32 standards of CCITT recom- 
mendation. If many errors are found even at 9600bps, 
the transmission speed is again slowed down to 
7200bps. 

In the case of the present embodiment, when many 
data errors are found even at 7200bps. the system con- 
JroHerl in Fig. 1 turns on the simultaneity impermissible 
LED 240 on the operation panel 2 to inform the user that 
the voice/facsimile simultaneous communication is im- 
possible. Subsequently, the transmission speed is again 
slowed down to 4800bps and if less data errors are 
found at 4800bps. communication of voice alone is car- 
ried out. 

The training is acted by the master party on the 
slave party and is not acted by the slave party on the 
master party. Accordingly, a data transmission speed 
determined by the master party is used also In the slave 
party to always make the data transmission speed equal 
for the master and slave parties. 

In this manner, a data transmission speed is deter- 
mined, the communication mode is brought Into the 
voice/facsimile simultaneous communication mode, the 
ratio between the voice data transmission speed and the 
facsimile data transmission speed is changed in accord- 



ance with the determined communication speed and the 
voice/facsimile simultaneous communication is carried 
out. In respect of the data transmission speed, the voice 
data transmission speed is related to the facsimile data 

s transmission speed as has already been described. 

When the talking ends and the telephone set 15 is 
hooked on in Fig. 1 , the off-hook detector 1 1 detects that 
the telephone set 15 is hooked on and informs the sys- 
tem controller 1 of this fact. Receiving this information. 

10 the system controller 1 uses the modem 9 to perform 
the post-procedure. The post-procedure will be de- 
scribed later and if an image of facsimile is still in trans- 
mission even when the off -hook detector 11 detects on- 
hook of the telephone set 15, the system controller lop- 

is erates to prevent the post-procedure until the transmis- 
sion of the image ends. 

The post-procedure will now be described. In the 
ordinary facsimile, the post-procedure is employed to 
confirm that transmission and reception of a facsimile 

20 image signal ends and disconnect the circuit and it con- 
tains an EOP signal indicative of the completion of trans- 
mission of all manuscripts, an MCF signal indicative of 
the fact that reception is normal and a DCN signal which 
is a circuit interruption instruction. In the voice/facsimile 

25 simultaneous communication apparatus, the system 
controller 1 operates to perform the post-procedure only 
when both of talking and facsimile end. 

The operation conducted when a communication 
partner Is of an ordinary telephone set will now be de- 

30 scribed. In Fig. 1, the switch 21 is initially connected to 
the telephone line 14. The telephone set 15 is hooked 
off to call the communication partner When the commu- 
nication partner is on the telephone, the circuit is con- 
nected to set up a talking state. Conversely, when a tel- 

35 ephone call is received, the bell of the telephone set 15 
rings because the telephone set 15 is Initially connected 
to the telephone line 14 and at the time the telephone 
set 15 is hooked off, the circuit is connected to set up a 
talking state. In this manner, telephoning can be con- 

40 ducted ordinarily when the communication partner is of 
a telephone set. 

Next, the operation conducted when a communica- 
tion partner is of an ordinary facsimile apparatus. In the 
case of reception during talking, the reception button 

45 220 on the operation panel 2 is depressed. Responsive 
to this depression, the system controller 1 performs fac- 
simile procedure communication by using the V21 mo- 
dem unit 926 of the modem 9 and thereafter receives 
an image signal of facsimile through the modem scheme 

50 of V.27ter or V.29 as in the ordinary facsimile. At that 
time, the data separator 8 is in the aforementioned fac- 
simile mode and outputs image coded data of facsimile 
delivered out of the modem 9, as it is, to the image de- 
coder 6. Image data decoded by the image decoder 6 

55 is is sent to the image recorder 4 and printed on a re- 
cording paper 44. 

In the case of transmission during talking, the trans- 
mission button 210- on the operation panel 2 is de- 
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pressed. Responsive to the depression of the transmis- 
sion button 21 0, the system controller 1 transmits a CNG 
signal by using the tone signal generator 927 of the mo- 
dem 9 and waits for a facsimile procedure signal from a 
communication partner When the procedure communi- 
cation ends, image data read by the image reader 3 Is 
coded by the image coder 5 and then applied to the data 
synthesizer 7. At that time, the data synthesizer 7 is in 
the aforementioned facsimile mode and the image cod- 
ed data is delivered as it is to the modem 9. The modem 
9 modulates the image coded data through one of mo- 
dem schemes of V.I 7, V.29 and V.27ter which is deter- 
mined by the procedure communication as in the ordi- 
nary facsimile and resulting data is delivered to the tel- 
ephone line 14 through the 2-line/4-line converter 10 
and switch 20. 

Next, the operation of receiving ordinary facsimile 
when called party is out will be described. When a com- 
munication partner calls, the bell of the telephone set 1 5 
rings and concurrently therewith, the call signal detector 
1 3 detects a call signal and informs the system controller 
1 of it. When the system controller 1 continues to detect 
the call signal for a predetermined time, it closes the 
switch 20 to connect the circuit. If the telephone set 15 
is hooked off within this time inten/al» the detection of 
the call signal by the system controller is ceased and 
the switch 20 is not closed thereby, permitting ordinary 
communication. 

After the system controller 1 has closed the switch 
20 to connect the circuit, the system controller 1 com- 
mands the response message generator 1 2 to generate 
a response message. The response message genera- 
tor 12 delivers a response message of the contents de- 
scribed previously to the telephone line 14 through the 
switch 20. Thereafter, a facsimile procedure signal is 
transmitted from the modem 9 and subsequently an op- 
eration similar to the ordinary facsimile proceeds. 

Thus, in the case of the voice/facsimile simultane- 
ous apparatus wherein a facsimile can be transmitted 
white a communication partner talks, simultaneous 
communication can afford to proceed and in the case 
where a communication partner is of an ordinary tele- 
phone set, ordinary talking can afford to proceed. Fur- 
ther, even in the case where a communication partner 
is of ordinary facsimile, the transmission and reception 
of facsimile can afford to proceed. 

Also, since the transmission speed of voice is not 
changed but only the transmission speed of facsimile is 
changed in accordance with the communication speed, 
simultaneous communication can be carried out while 
keeping the quality of talking constant. 

In addition, even when talking ends earlier and the 
telephone set is hooked off during simultaneous com- 
munication, the circuit will not be disconnected and 
therefore the user can talk without caring about commu- 
nication of facsimile. 

As a second embodiment of the voice/image simul- 
taneous communication apparatus of the present inven- 



tion, a voice/image simultaneous communication trans- 
ceiver will now be described. 

Fig. 10 is a block diagram showing the construction 
of a voice/image simultaneous communication trans- 

s ceiver according to the second embodiment of the 
present invention. In Fig. 10, reference numeral 22 des- 
ignates a microphone, 23 a loudspeaker. 24 a radio unit, 
25 an antenna, 26 an operation panel, 27 an image input 
unit, 28 an image display unit, 29 a camera, 30 a mon- 

10 itor, 31 a system controller, 32 an image coder and 33 
an image decoder. The other components, i.e., voice 
coder 16, voice decoder 17, data synthesizer 7, data 
separator 8 and modem 9 operate similarly to those of 
the voice/facsimile simultaneous communication appa- 
ls ratus according to the first embodiment and will not be 
described herein. 

The operation panel 26 of Fig. 10 has a communi- 
cation button 261 , a confirmation button 262 and a set- 
ting switch 263 as shown in Fig. 11. A communication 

20 state and a non -communication state are switched al- 
ternately each time the communication button 261 is de- 
pressed and there is no need of continuing to depress 
the communication button 261 during communication. 
To the contrary, it is necessary to continue to depress 

25 the confirmation button 262 when an image picked up 
by the camera 29 is to be confirmed by the monitor 30. 
In other words, the confirmation function is allowed to 
operate only while the confirmation button 262 is being 
depressed. The setting switch 263 is a slide type switch 

30 for performing on/off switching mechanically and is used 
for setting a master apparatus and a slave apparatus. 

The system controller 31 of Fig. 10 has the same 
construction as the system controller 1 of the first em- 
bodiment and incorporates software for the voice/image 

35 simultaneous communication transceiver. 

The voice coder 16 of Fig. 10 codes a voice signal 
of the microphone 22 through the same ADPCM 
scheme as that in the first embodiment and delivers a 
coded signal to the data synthesizer 7. 

40 The voice decoder 1 7 of Fig. 1 0 converts voice cod- 
ed data delivered out of the data separator 8 into an an- 
alog voice signal as In the case of the first embodiment 
and delivers the analog voice signal to the loudspeaker 
23. 

45 The image input unit 27 of Fig. 10 converts an an- 
alog video signal received from the video camera 29 into 
digital data which in turn is delivered to the image coder 
32. 

The image coder 32 of Fig. 1 0 processes the digital 
so data through DCT conversion, scaler quantization and 
Huffman coding to provide image coded data which in 
turn is delivered to the data synthesizer 7. An image cod- 
ing scheme other than that of the present embodiment 
may be used. 

55 The image coded data coded by the image coder 
32 is synthesized with voice coded data coded by the 
voice coder 16 by means of the data synthesizer 7. as 
in the first embodiment, and resulting data is delivered 
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to the modem 9. 

The image display unit 28 of Fig. 10 converts image 
data delivered out of the image decoder 33 into an an- 
alog image signal and adds, for example, a synchroniz- 
ing signal to the converted analog image signal and a 
resulting signal is delivered to the monitor 30. The mon- 
itor 30 displays a received image. 

The image decoder 33 of Fig. 10 decodes image 
coded data delivered out of the data separator 8 and 
delivers resulting data to the image display unit 28. A 
decoding scheme is the same type as the coding 
scheme in the image coder 32, including Huffman de- 
coding and inverse DCT conversion. 

A modulation signal of the modem 9 is modulated 
with a high frequency by means of the radio unit 24 and 
transmitted as an electric wave through the antenna 25. 
A receiving signal demodulated by the radio unit 24 is 
inputted to the modem 9 and demodulated Into coded 
data. 

The radio unit 24 of Fig. 10 has two high frequency 
modulator/demodulator means to pemnit total duplex 
communication on radio base. 

When the confirmation button 262 on the operation 
panel 26 Is depressed, the system controller 31 trans- 
fers switches 34 and 35 in order that an output of the 
image coder 32 can be inputted to the image decoder 
33 to enable the monitor 30 to confirm an image picked 
up by the camera 29 of its own apparatus. When the 
confirmation button 262 Is released, the switch 34 Is 
transferred to the data synthesizer 7 and the switch 35 
to the data separator 8. 

In the voice/image simultaneous communication 
transceiver, exchange of communications is effected at 
two predetermined frequencies of first and second 
channels and an apparatus which carries out transmis- 
sion through the first channel sen/es as a master party. 
The master party is precedently discriminated from a 
slave party by means of the setting switch 263. 

When the communication button 261 Is depressed, 
the system controller 31 checks the setting effected by 
the setting switch 263, so that a carrier is transmitted 
through the first channel In the case of the master party 
but through the second channel In the case of the slave 
party. 

After radio connection has been completed in this 
manner, the training is carried out as in the first embod- 
iment, the data transmission speed is determined and 
thereafter the transmission and reception of coded data 
resulting from the synthesis of voice coded data and im- 
age coded data Is carried out. When the communication 
button 261 Is depressed under this condition, the system 
controller 31 stops the generation of the carrier from the 
radio unit 24 and the communication ends. 

In that case, if the system controller 31 recognizes 
that many data errors occur in the modem 9 during the 
voice/image simultaneous communication, the opera- 
tion is again initiated beginning with transmission of an 
identification signal as in the phase of start of commu- 



nication. Otherwise, if excellent exchange of communi- 
cations can be obtained within a predetermined interval 
of time when the data transmission speed is not maxi- 
mum, the operation like the communication start pro- 

5 ceeds. 

Since the radio unit 24 performs the transmission 
and reception of voice data and image data In this man- 
ner, a voice/image simultaneous communication trans- 
ceiver can be provided which permits watching of an im- 

10 age while keeping talking. 

According to the present invention, coded voice da- 
ta and coded image data are synthesized and transmit- 
ted by using the high-speed modem capable of perform- 
ing total duplex communication and therefore facsimile 

15 communication simultaneous with talking, which is dif- 
ficult for the prior art based on. for example, frequency 
multiplexing to achieve, can be carried out. Further, by 
changing the transmission speed of image data in ac- 
cordance with the condition of the circuit while keeping 

20 the transmission speed of voice data constant, the qual- 
ity of voice can be kept to be constant. 

Furthermore, by virtue of the provision of the radio 
unit, a radio communication apparatus can be provided 
which permits watching of an Image while keeping talk- 

25 ing. 



Claims 

30 1 . A voice/image simultaneous communication appa- 
ratus comprising: 

image input means (3) for receiving an image 
to convert it into image data and delivering the 

35 image data; 

Image coder means (5) for compressively cod- 
ing the Image data delivered out of said image 
input means (3) to convert it into image coded 
data and delivering the image coded data; 

40 voice Input/output means (1 5) for converting an 

Inputted voice into an analog electric signal to 
;deliver it and converting an inputted analog 
electric signal into a voice to deliver it; 
voice coder means (16) for converting the an- 

45 alog electric signal delivered out of said voice 

input/output means into a digital signal and 
thereafter compressively coding the digital sig- 
nal to convert it Into voice coded data so as to 
deliver it; 

so data synthesizer means (7) for synthesizing the 

Image coded data delivered out of said image 
coder means and the voice coded data deliv- 
ered out of said voice coder means through a 
predetermined method and delivering synthe- 

55 sized coded data; 

data modem means (9) for modulating the cod- 
ed data delivered out of said data synthesizer 
means to deliver modulated data to a telephone 
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line (14) and demodulating coded data re- 
ceived from said telephone line to deliver de- 
modulated data, said data modem means be- 
ing capable of changing the data transmission 
speed during modem operation stepwise; 5 
data separator means (8) for separating the de- 
modulated data delivered out of said data mo- 
dem means into image coded data and voice 
coded data through a predetermined method 
and delivering them; io 
image decoder means (6) for decoding the im- 
age coded data delivered out of said data sep- 
arator means into image data and delivering it; 
image output means (4) for receiving the image 
data delivered out of said image decoder ^5 
means to convert it into an image and delivering 
the image; 

voice decoder means (17) for decoding the 
voice coded data delivered out of said data sep- 
arator means to convert it into an analog elec- 20 
trie signal and delivering the analog electric sig- 
nal to said voice input/output means; 
circuit connecting means (10, 11, 12, 13, 18, 19, 
20. 21 ) for connecting said data modem means 
and said telephone line; and 25 
system controller means (1) for controlling the 
whole of a system, 

wherein before voice/image simultaneous 
communication is carried out, said system con- 
troller means (1) controls said data modem 30 
means (9) in accordance with information pro- 
duced from said data modem means (9) and 
used to decide the condition of said telephone 
line so as to change the data transmission 
speed in said data modem means (9) and con- 3S 
trols said data synthesizer means (7) in accord- 
ance with the data transmission speed in said 
data modem means (9) so as to change the ra- 
tio between the image coded data and the voice 
coded data which are to be synthesized by 40 
means of said data synthesizer means (7). 

2. A voice/image simultaneous communication appa- 
ratus according to claim 1 wherein image storage 
means for temporarily storing the image coded data 45 
delivered from said data separator means (8) to 
said image decoder means (6) is interposed be- 
tween said data separator means (8) and said Im- 
age decoder means (6). 

so 

3. A voice/image simultaneous communication appa- 
ratus according to claim 1 wherein image storage 
means for temporarily storing the image data deliv- 
ered from said image decoder means (6) to said im- 
age output means (4) is interposed between said ss 
image decoder means (6) and said image output 
means (4). 
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4. A voice/image simultaneous communication appa- 
ratus according to claim 1 wherein said image out- 
put means (4) includes image display means for de- 
livering the converted Image by displaying it on the 
screen, 

5. A voice/image simultaneous communication appa- 
ratus according to claim 1- wherein said image coder 
means (5) performs an image coding processing of 
facsimile and said image decoder means (6) per- 
forms an image decoding processing of facsimile. 

6. A voice/image simultaneous communication appa- 
ratus according to claim 1 wherein said system con- 
troller means (1) controls said data synthesizer 
means (7) In accordance with the data transmission 
speed in said data modem means (9) so as to fix 
the transmission speed of said voice coded data 
when the ratio between the image coded data and 
the voice coded data which are to be synthesized 
by means of said data synthesizer means (7) is 
changed. 

7. A voice/image simultaneous communication appa- 
ratus according to claim 1 wherein said data syn- 
thesizer means (7) synthesizes the Image coded 
data and the voice coded data by adding thereto 
discrimination flags that Indicate which one of the 
image coded data and voice coded data the data to 
be synthesized is when synthesizing the image cod- 
ed data and voice coded data, and said data sepa- 
rator (8) separates the synthesized data Into the im- 
age coded data and voice coded data in accord- 
ance with said discrimination flags added to said 
synthesized data. 

8. A voice/image simultaneous communication appa- 
ratus according to claim 1 wherein said data syn- 
thesizer (7) synthesizes the image coded data and 
the voice coded data on time division base and said 
data separator (8) separates the synthesized coded 
data Into the image coded data and voice coded da- 
ta on time division base. 

9. A voice/image simultaneous communication appa- 
ratus according to claim 1 further comprising talking 
detecting means (13) for detecting that said voice 
input/output means (15), said voice coder means 
(16) or said voice decoder means (17) is in opera- 
tion, and said system controller means controls said 
circuit connecting means (10. 11. 12, 13, 18, 19, 20, 
21 ) such that connection between said data modem 
means (9) and said telephone line (14) is not dis- 
connected when said image coder means or said 
image decoder means Is in operation even If said 
talking detecting means detects the ending of the 
operation. 
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10. A voice/image simultaneous communication appa-* 
ratus according to claim 1 wherein radio communi- 
cation means (24) is provided in place of said circuit 
connecting means (10. 11, 12, 13, 18. 19, 20, 21) 
and said telephone line (14), and said radio com- 5 
munication means (24) converts modulated coded 
data delivered out of said data modem means (9) 
into a radio signal so as to transmit it and converts 
a received radio signal into modulated coded data 
so as to deliver it to said data modem means (9). io 



Patentanspruche 

1. Gerat zur gleichzeitigen Sprach'/Bild-Kornmunika- '5 
tion. das aufvy^eist: 

eine Bild-Eingabeeinrichtung (3) zum Empfan- 
gen eines Bildes, um es in Bilddaten umzuwan- 
deln und die Bilddaten auszugeben; 20 
eine Bild-Codiereinrichtung (5). um die aus der 
Bild-Eingabeeinrichtung (3) ausgegebenen 
Bilddaten komprimiert zu codieren, um sie in 
codierte Bilddaten umzuwandein und die co- 
dierten Bilddaten auszugeben; 25 
eine Sprach-Eingabe-ZAusgabeeinrichtung 
(15), um eingegebene Sprache in ein analoges 
elektrisches Signal umzuwandein, um es aus- 
zugeben und um ein eingegebenes analoges 
elektrisches Signal in Sprache umzuwandein, 30 
um sie auszugeben; 

eine Sprach-Codiereinrichtung (16), um das 
analoge elektrische Signal, das aus der 
Sprach-Eingabe-ZAusgabeeinrichtung ausge- 
geben worden ist, in ein digitales Signal umzu- 35 
wandein und um danach das digitale Signal 
komprimiert zu codieren, um es In codierte 
Sprachdaten umzuwandein, um sie auszuge- 
ben: 

eine Daten-Synthetisiereinrichtung (7), um die 40 
codierten Bilddaten, die aus der Bild-Codier- 
einrichtung ausgegeben worden sind, und die 
codierten Sprachdateri, die aus der Sprach-Co- 
diereinrichtung ausgegeben worden sind, 
durch ein vorbestimmtes Verfahren zu synthe- 45 
tisieren und die synthetisierten codierten Daten 
auszugeben; 

eine Daten-Modemeinrlchtung (9), um die co- 
dierten Daten, die aus der Daten-Synthetisier- 
einrichtung ausgegeben worden sind, zu mo- so 
dulieren, um die modulierten Daten zu einer Te- 
lefonleitung (14) auszugeben und um die co- 
dierten Daten, die von der Telefonleitung emp- 
tangen worden sind zu demodulieren. um de- 
modulierte Daten auszugeben, wobei die Da- 5S 
ten-Modemeinrichtung in der l_age ist, die Da- 
ten-Obertragungsgeschwindigkeit wahrend 
des Modem-Betriebs schrittweise zu andern. 



eine Daten-Trenneinrichtung (8), um die demo- 
dulierten Daten, die aus der Daten-Modemein- 
richtung ausgegeben worden sind, in codierte 
Bilddaten und codierte Sprachdaten uber ein 
vorbestimmtes Verfahren zu trennen und sie 
auszugeben; 

eine Bild-Decodiereinrichtung (6), um die co- 
dierten Bilddaten, die aus der Daten-Trennein- 
richtung ausgegeben worden sind, in Bilddaten 
zu decodieren und sie auszugeben; 
eine Bild-Ausgabeeinrichtung (4), um die Bild- 
daten zu empfangen, die aus der Bild-Deco- 
diereinrichtung ausgegeben worden sind, um 
sie in ein Bild umzuwandein und das Bild aus- 
zugeben; 

eine Sprach-Decodiereinrichtung (17), um die 
codierten Sprachdaten, die aus der Daten- 
Trenneinrichtung ausgegeben worden sind, zu 
decodieren, um sie in ein analoges elektrisches 
Signal umzuwandein, und um das analoge 
elektrische Signal zu der Sprach-Eingabe-Z 
Ausgabeeinrichtung auszugeben; 
eine Schaltungs-Verbindungseinrichtung (10, 
11, 12, 13. 18. 19, 20, 21), um die Daten-Mo- 
demeinrichtung und die Telefonleitung zu ver- 
binden; und 

eine System-Steuereinrichtung (1), um die Ge- 
samtheit des Systems zu steuern, 
wobei, bevor die gleichzeitige Sprach-ZBild- 
kommunikation ausgefuhrt wird. die System- 
Steuereinrichtung (1) die Daten-Modemein- 
richtung (9) in Ubereinstimmung mit Informati- 
on steuert, die von der Daten-Modemeinrich- 
tung (9) erzeugt worden ist und verwendet wird, 
um uber den Zustand der Telefonleitung zu ent- 
scheiden. um die Datenubertragungsge- 
schwindigkelt in der Daten-Modemelnrichtung 
(9) zu andern, und die Daten-Synthetisierein- 
richtung (7) in Ubereinstimmung mit der Daten- 
Ubertragungsgeschwlndigkeit der Daten-Mo- 
demeinrichtung (9) steuert, um das Verhaltnis 
:Zwischen den codierten Bilddaten und den co- 
dierten Sprachdaten zu andern, die durch die 
Daten-Synthetisiereinrichtung (7) synthetisiert 
werden sollen.. 

2. Gerat zur gleichzeitigen Sprach-ZBild-Kommunika- 
tion gema3 Anspruch 1, bei dem eine Bild-Spei- 
chereinrichtung zum temporaren Speichern der co- 
dierten Bilddaten, die von der Daten-Trenneinrich- 
tung (8) zu der Bild-Decodiereinrichtung (6) ausge- 
geben werden, zwischen der Daten-Trenneinrich- 
tung (8) und der Bild-Decodiereinrichtung (6) ange- 
ordnet ist. 

3. Gerat zur gleichzeitigen Sprach-ZBild-Kommunika- 
tion gemaB Anspruch 1, bei dem eine Bild-Spel- 
chereinrichtung zum temporaren Speichern der 
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Bilddaten, die von der Bild-Decodiereinrichtung (6) 
zu der Bild-Ausgabeeinrichtung (4) ausgegeben 
werden, zwischen der Bild-Decodier einrichtung (6) 
und der Bild-Ausgabeeinrichtung (4) angeordnet 
ist. s 

4. Gerat zur gleichzeitlgen Sprach-/Blld-Kommunika- 
tion gemaO Anspruch 1 , bei dem die Bild-Ausgabe- 
einrichtung (4) eine Bild-Anzeigeeinrichtung zum 
Ausgeben des umgewandelten Bildes, indem as io 
auf denn Bildschirm angezeigt wird. aufweist. 



Sprach-Eingabe-ZAusgabeeinrichtung (15). die 
Sprach-Codiereinrlchtung (16) Oder die Sprach-De- 
codiereinrichtung (17) in Betrieb ist, aufweist und 
wobei die System-Steuereinrichtung die Schal- 
tungs-Verbindungseinrichtungen (10, 11, 12, 13, 
18, 19, 20, 21 ) so steuert, da3 die Verbindung zwi- 
schen der Daten-Modem einrichtung (9) und derTe- 
lefonleitung (1 4) nicht getrennt ist wenn die Bild-Co- 
diereinrichtung Oder die Bild-Decodiereinrichtung in 
Betrieb ist, auch wenn die Einrichtung zum Erfas- 
sen des Sprechens das Ende des Betriebs erfaBt. 



5. Gerat zur gleichzeitlgen Sprach-ZBild-Kommunika- 
tion gemaB Anspruch 1 , bei dem die Bild-Codier- 
einrlchtung (5) eine Bild-Codierverarbeitung eines 
Faksimlles durchtuhrt und die Bild-Decodiereinrich- 
tung (6) eine Bild-Decodierverarbeitung eines Fak- 
simiies durchtuhrt, 

6. Gerat zur gieichzeitigen Sprach-ZBiid-Kommunika- 
tion gemaB Anspruch 1, bei dem die System-Steu- 
ereinrichtung (1) die Daten-Synthetisiereinrichtung 
(7) in Ubereinstimmung mit der DatenObertra- 
gungsgeschwindigkeit in der Daten-Modemeinrich- 
tung (9) steuert, urn die Obertragungsgeschwindig- 
keit der codierten Sprachdaten festzulegen, wenn 
das Verhaltnis zwischen den codierten Bilddaten 
und den codierten Sprachdaten, die durch die Da- 
ten-Synthetisiereinrichtung (7) synthetisiert werden 
sollen, geandert ist. 

7. Gerat zur gieichzeitigen Sprach-ZBild-Kommunika- 
tion gemaB Anspruch 1 , bei dem die Daten-Synthe- 
tisiereinrichtung (7) die codierten Bilddaten und die 
codierten Sprachdaten synthetisiert, indem dazu 
Unterscheidungs-Flags addiert werden. die anzei- 
gen. welche der codierten Bilddaten und der codier- 
ten Sprachdaten die zu synthetisierenden Daten 
sind. wenn die codierten Bilddaten und die codier- 
ten Sprachdaten synthetisiert werden, und wobei 
die Daten-Trenneinrichtung (8) die synthetisierten 
Daten in die codierten Bilddaten und die codierten 
Sprachdaten in Obereinstimmung mit den Unter- 
scheidungs-Flags trennt, die zu den synthetisierten 
Daten addiert worden sind. 

8. Gerat zur gieichzeitigen Sprach-ZBild-Kommunika- 
tion gemaB Anspruch 1 , bei dem die Daten-Synthe- 
tisiereinrichtung (7) die codierten Bilddaten und die 
codierten Sprachdaten auf einer Zeitteilungsbasis 
synthetisiert und die Daten-Trenneinrichtung (8) die 
synthetisierten codierten Daten in die codierten 
Bilddaten und die codierten Sprachdaten auf einer 
Zeitteilungsbasis trennt. 

9. Gerat zur gieichzeitigen Sprach-ZBild-Kommunika- 
tion gemaB Anspruch 1 , das weiter Sprech-Erfas- 
sungseinrichtungen (13) zum Erfassen, ob die 



10. Gerat zur gieichzeitigen Sprach-ZBild-Kommunika- 
tion gemaB Anspruch 1 , bei dem eine Funk-Kom- 

15 munikationseinrichtung (24) anstelle der Schal- 
tungs-Verbindungseinrichtung (10, 11, 12, 13, 18. 
19, 20, 21) bereitgestellt ist und wobei die Telefon- 
leitung (14) und die Funk-Kommunikatlonseinrich- 
tung (24) modulierte codierte Daten, die aus der Da- 

20 ten-Modemeinrichtung (9) ausgegeben worden 
sind. in ein Funksignal umwandelt. um es zu uber- 
tragen, und ein empfangenes Funksignal in codier- 
te Daten umwandelt, um sie zu der Daten-Modem- 
einrichtung (9) auszugeben. 

25 

Revendications 

1. Dispositif de communication simultanee de son et 
30 d'image, comportant : 

des moyens d'entree d'image (3) pour recevoir 
une image pour la convertir en donndes d'inna- 
ge et delivrer tes donnees d'image, 
35 des moyens codeurs d'image (5) pour coder de 

maniere comprlmee les donn6es d'image deli- 
vrees par lesdits moyens d'entree d'image (3) 
pour les convertir en donnees d'image codees 
et delivrer les donnees d'image codees, 
40 des moyens d'entreeZsortie de son pour con- 

vertir un son entrd en signal electrique analo- 
.gique pour le delivrer et convertir un signal 
Electrique analogique entr^ en son pour le de- 
livrer, 

45 des moyens codeurs de son (1 6) pour convertir 

le signal electrique analogique delivre par les- 
dits moyens d'entr6e/sortie de son en un signal 
num6rique et apr6s ceci coder de maniere 
comprim6e le signal num^rique pour le conver- 
se tir en donnees de son codSes de maniere ^ les 
delivrer, 

des moyens synthdtiseurs de donndes (7) pour 
synthetlser les donnees d'image codees deli- 
vrees par lesdits moyens codeurs d'image et 
55 les donnees de son codees delivrees par les- 

dits moyens codeurs de son par I'intermediaire 
d'un proced6 pr6d6tenmin6 et delivrer les don- 
nees codees synthdtisdes. 
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des moyens (9) de modulation-demodulation 2. 
de donnSes pour moduler les donnees codees 
delivrees par lesdits moyens synth^tiseurs de 
donnees pour ddlivrer des donn6es modui^es 
sur une ligne de telephone (14) et demoduler 5 
des donnees codees regues en provenance de 
ladite ligne de telephone pour delivrer des don- 
nees demodulees, lesdits moyens de modula- 
tion-demodulation de donnees etant capables 
de changer la vitesse de transmission des don- io 
nees pendant une operation de modulation-d6- 3. 
modulation, d'une maniere pas ^ pas, 
des moyens s6parateurs de donn6es (8) pour 
separer les donnees demodulees delivrees par 
lesdits moyens de modulation-demodulation '5 
de donnees en donnees d'image codees et 
donnees de son codees par I'intermediaire d'un 
procede predetermine et les dSllvrer. 
des moyens decodeurs d'image (6) pour deco- 
der les donnees d'image codees delivrees par 20 4. 
lesdits moyens separateurs de donnees en 
donnees d'image et les delivrer, 
des moyens de sortie d'image (4) pour recevoir 
les donnees d'image delivrees par lesdits 
moyens codeurs d'image pour les convertir en 25 
une image et delivrer I'imaga, 5. 
des moyens decodeurs de son (17) pour deco- 
der les donnees de son codees delivrees par 
lesdits moyens separateurs de donnees pour 
les convertir en un signal 6lectrique analoglque 30 
et delivrer le signal electrique analogique 
auxdits moyens d'entree/sortie de son, 
des moyens de connexion de circuit (10,11,12, 6. 
13, 18, 19, 20, 21) pour connecter lesdits 
moyens de modulation-demodulation de don- 3S 
nees et ladite ligne de telephone, et 
des moyens de commande de syst^me (1 ) pour 
commander la totality d'un systeme, 
dans lequel avant qu'une communication si- 
multanee de son et d'image ne soit ex^cutee, 40 
lesdits moyens de commande de systeme (1) 
commandent lesdits moyens de modulation- 
demodulation de donnees (9) conformement k 
des informations produites par lesdits moyens 
de modulation-demodulation de donnees (9) et 45 
utrlisees pour determiner retat de ladite ligne 7. 
de telephone de maniere ^ changer la vitesse 
de transmission de donnees dans lesdits 
moyens de modulation-demodulation de don- 
nees (9) et commander lesdits moyens synthe- so 
tiseurs de donnees (7) conformement k la vi- 
tesse de transmission de donnees desdits 
moyens de modulation-demodulation de don- 
nees (9) de maniere ^ changer le rapport entre . 
les donnees d'image codees et les donnees de 55 
son codees qui doivent etre synthetisees par 
I'intermediaire desdits moyens synthetiseurs 
de donnees (7). 



Dispositif de communication simultanee de son et 
d'image selon la revendication 1 , dans lequel des 
moyens de memorisation d'image pour memoriser 
temporairement les donnees d'image codees deli- 
vrees par lesdits moyens separateurs de donnees 
(8) vers lesdits moyens decodeurs d'image (6) sont 
interposes entre lesdits moyens separateurs de 
donnees (8) et lesdits moyens decodeurs d'image 
(6). 

Dispositif de communication simultanee de son et 
d'image selon la revendication 1 , dans lequel des 
moyens de memorisation d'image pour memoriser 
temporairement les donnees d'image delivrees par 
lesdits moyens decodeurs d'image (6) vers lesdits 
moyens de sortie d'image (4) sont interposes entre 
lesdits moyens decodeurs (6) et lesdits moyens de 
sortie d'image (4). 

Dispositif de communication simultanee de son et 
d'image selon la revendication 1 , dans lequel lesdits 
moyens de sortie d'image (4) comportent des 
moyens d'affichage d'image pour delivrer I'image 
convertie en I'affichant sur I'ecran. 

Dispositif de communication simultanee de son et 
d'image selon la revendication 1 , dans lequel lesdits 
moyens codeurs d'image (5) realisent un traitement 
de codage d'image de teiecopie et lesdits moyens 
decodeurs d'image (6) realisent un traitement de 
decodage d'image de teiecopie. 

Dispositif de communication simultanee de son et 
d'image selon la revendication 1 . dans lequel lesdits 
moyens de commande de systeme (1) comman- 
dent lesdits moyens synthetiseurs de donnees (7) 
conformement k la vitesse de transmission de don- 
nees desdits moyens de modulation-demodulation 
de donnees (9) de maniere a fixer la vitesse de 
transmission desdites donnees de son codees lors- 
que le rapport entre les donnees d'image codees et 
les donnees de son codees qui doivent etre synthe- 
tisees par I'intermediaire desdits moyens syntheti- 
seurs de donnees (7) est modifie. 

Dispositif de communication simultanee de son et 
d'image selon la revendication 1 . dans lequel lesdits 
moyens synthetiseurs de donnees (7) synth6tisent 
les donnees d'image codees et les donnees de son 
codees en ajoutant ^ ceux-ci des drapeaux de dis- 
crimination qui indiquent quelles donnees parmi les 
donnees d'image codees et les donnees de son co- 
dees doivent etre synthetisees et quand synthetiser 
les donnees d'image codees et les donnees de son 
codees, et ledit separateur de donnees (8) separe 
les donnees synthetisees en donnees d'image co- 
dees et donnees de son codees conformement 
auxdits drapeaux de determination ajoutes auxdi- 
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tes donnees synthetisees. 

8. Dispositif de communication simultan^e de son et 
d'image selon la revendication 1, dans lequel ledit 
synthetlseur de donnees (7) synthetise les donnees 5 
d'image codees et les donnees de son codees sur 
una base de division du temps et ledit separateur 

de donnees (8) s^pare les donnees synthetisees 
codees en donnees d'image codees et donnees de 
son codees sur une base de division du temps. io 

9. Dispositif de communication simultanee de son et 
d'image selon la revendication 1, comportant de 
plus des moyens de detection de paroles (13) pour 
detecter lequel desdits moyens d'entr^e/sortie de ^5 
son (15) desdits moyens codeurs de son (16) ou 
desdits moyens decodeurs de son (17) est en (onc- 
tionnement, et lesdits moyens de commande de 
systfeme commandent lesdits moyens de con- 
nexion de circuit (10. 11. 12, 13. 18, 19. 20. 21), de 20 
telle sorte que la connexion entre lesdits moyens 

de mod ulateur-d6modu late ur de donndes (9) et la- 
dite iigne de telephone (14) n'est pas deconnectee 
lorsque lesdits moyens codeurs d'image ou lesdits 
moyens decodeurs d'image sont en fonctionne- 25 
ment meme si lesdits moyens de detection de pa- 
role detectent la fin de I'operation. 

10. Dispositif de communication simultanee de son et 
d'image selon la revendication 1 , dans lequel des 30 
moyens de communication radio (24) sont fournis 

a la place desdits moyens de connexion de circuit 
(10, 11, 12, 13. 18, 19, 20, 21) et de ladite Iigne de 
telephone (14), et lesdits moyens de communica- 
tion radio (24) convertissent des donnees codees 3S 
modulees tournies par lesdits moyens de modula- 
tion-demodulation de donnees (9) en un signal ra- 
dio de maniere k le transmettre et convertissent un 
signal radio re^u en donnees codees moduiees de 
maniere k les deiK/rer auxdits moyens de modula- 40 
tion-demodulatlon de donnees (9). 



45 



so 



55 



13 



EP 0 614 305 B1 




CALL SIGNAL 
DETECTOR 



RESPONSE MESSAGE 
GENERATOR 



2-LINE / 4- LINE 
CONVERTER 

I 



(T>. 



I 



MODEM 



1 



DATA 

SYNTHESIZER 



IT) 



X 



DATA 

SEPARATOR 



-00 



CD 



1 



VOICE DECODER 



VOICE CODER 



IMAGE 
DECODER 



IMAGE CODER 



1 



CD 



IMAGE 
RECORDER 



2- LINE /4-LINE 
CONVERTER 



IMAGE READER 



^ RECORDING 
^ PAPER 



2UJ 

org 



S 



EP 0 614 305 B1 



Fl G. 2 



10 



CPU 



120 
1_ 



INTERFACE 




50 



BUS 




130 



ROM 



140 



RAM 



Fl 6. 3 



210 




TRANSMISSION^ 





VOICE / FAX 
SIMULTANEOUS 
MODE 



220 



RECEPTION 





230 



240 

SIMULTANEITY 
IMPERMISSIBLE 



15 



EP 0 614 305 B1 




16 



EP 0 614 305 B1 



00^ 







X 




FA 


o 
o 

CO 




CD 






UJ 




o 


o 


8 


> 


CO 










X 




< 


8 


Ll. 


CO 




CD 



in 

C!) 

iL. 




CD, 
GO 



00- 



q: 






a: 


LU 




UJ 


U- 




u. 


U- 




u. 


ZD 




3 


m 






CO 



< 

Q 

Q 
LU 
Q 
O 
O 

X 

2 



o 
o 



00 
00 



q: 






UJ 




UJ 


u. 




u. 


u_ 




U- 


r) 




3 


GO 




GD 



CM, 
CO 



o 

00. 



00 



o 
o 



to 

CL 
O 

o 
CO 

CD 



Ql 

o 

O 
CO 



^ o 

5 



17 



EP 0 614 305 B1 



FIG. 7 



921 



V. 32 bis MODEM UNIT 



V. 32 

MODEM UNIT 



923 



V. 17 

MODEM UNIT 



924 



V. 29 

MODEM UNIT 



925 



V. 27 ter 
MODEM UNIT 



926 



V. 2! 

MODEM UNIT 



.927 



TONE SIGNAL 
GENERATOR 



,928 



TONE SIGNAL 
DETECTOR 



92 



CONTROL- 
LER 



19 



EP 0 614 305 B1 



OCL 



O 
CO 

h 

So 
P(7) 



00 

d 



X 

< 



< 
Q 

X 
< 



UJ 



UJ 



UJ 



LLi 
-J 
UJ 



6 



CD 

5^ 



20 



EP 0 614 305 B1 



FIG. 9 



MASTER 
PARTY 



SLAVE 
PARTY 



DEPRESS 
VOICE / FAX 
SIMULTANEOU 
MODE BUTTON 



TALKING AND FAX 
COMMUNICATION 



HOOK ON 

TELEPHONE 

SET 




21 



EP 0 614 305 B1 




00 



DATA 

SEPARATOR 



DATA 

SYNTHESIZER 



1 



C\J 



CD 
L 



VOICE 
DECODER 



VOICE CODER 



IMAGE CODER 



1^ 



IMAGE 
DECODER 






CO 




IMAGE 

DISPLAY UNIT 



IMAGE INPUT 
UNIT 



C\J- 



< 

u 



o 
ro- 



(Si 
C\J- 



22 



EP 0 614 305 B1 



FIG. M 



30 




261 



